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Art Unit: 1753 

DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: 
Page 12 line 26, "conFIG.d" should be - configured --. 

Page 14 lines 24-25, Reference Nos. 69, 68, 70 are not found in any disclosed 
figures. 

Page 19 line 20, "forma" should be - form a -. 
Appropriate correction is required. 

Claim Objections 

2. Claim 1 3 is objected to because of the following informalities: 
Line 1 1 , ".mux" should be - \ic --. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-15 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Hamakawa et al (US Patent 6706959). 

Regarding claim 1, Hamakawa et al disclose a photovoltaic apparatus comprising 
a plurality of approximately spherical photoelectric conversion elements 2 including a 
first semiconductor layer 7 and a second semiconductor layer 8 which is located outside 
the first semiconductor layer. The second semiconductor layer has an opening 9 
through which a portion of the first semiconductor layer is exposed. [See Fig. 1 or Claim 
1(a)] 

Hamakawa et al also disclose a support structure 3 including a first conductor 13, 
a second conductor 14, and an insulator 15 disposed between the first and second 
conductors. The support having a plurality of recesses 17 which are arranged adjacent 
to each other. The inside surfaces of recesses 17 are constituted by the first conductor 
13 or a coating formed thereon. The photoelectric conversion elements 2 are disposed 
in the respective recesses so that the photoelectric conversion elements are illuminated 
with light reflected by part of the first conductor or coating which constitute the recess. 
The first conductor 13 is electrically connected to the second semiconductor layer 8. 
Also, the second conductor 14 is electrically connected to the exposed portion of the 
first semiconductor layer 7. [See Claim 1(b) or Fig. 1] 



Application/Control Number: 1 0/626,868 Page 4 

Art Unit: 1753 

Regarding claim 2, Hamakawa et al describe the outer diameter of the 
photoelectric conversion elements is in the range of 0.5 mm to 2.0 mm. (See claim 2) 

Regarding claim 3, Hamakawa et al teach that the opening of the second 
semiconductor layer has a central angle of 45° to 90°. (See claim 4) 

Regarding claim 4, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 1, wherein the recesses of the support have respective openings of a 
polygon of which ones adjacent to each other continuously. Each of the recesses 
narrows toward a bottom thereof. The first and second semiconductor layers of each 
photoelectric conversion elements are electrically connected to the second and the first 
conductor, respectively, at the bottom or in a vicinity thereof of the recess. (See claim 5) 

Regarding claim 5, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 4, wherein the first conductor is provided with a circular first 
connection hole formed at the bottom or in a vicinity thereof of the recess, and the 
insulator is provided with a circular second connection hole having a common axial line 
with the first connection hole. A portion of the photoelectric conversion element 2 in a 
vicinity of the opening of the second semiconductor layer fits in the first connection hole 
and an outer surface portion above the opening of the second semiconductor layer is 
electrically connected to an end face of the first connection hole of the first conductor or 
to a portion thereof in the vicinity of the end face, and the exposed portion of the first 
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semiconductor layer of the photoelectric conversion element is electrically connected to 
the second conductor through the second connection hole. (See claim 6) 

Regarding claim 6, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 5, wherein D1>D3>D2>D4. (See claim 7) 

Regarding claim 7, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 1, wherein a light-gathering ratio x which equals to S1/S2 is selected 
to be in a range of 2 to 8. (See claim 8) 

Regarding claim 8, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 1 , wherein each of the photoelectric conversion elements has an 
outer diameter of 0.5 mm to 2 mm, and a light-gathering ratio x of S1/S2 is selected to 
be in a range of 2 to 8. (See claim 9) 

Regarding claim 9, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 1, wherein each of the photoelectric conversion elements has an 
outer diameter of 0.8 mm to 1 .2 mm, and a light-gathering ratio x of S1/S2 is selected to 
be in a range of 4 to 6. (See claim 10) 

Regarding claim 10, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 1 , wherein the photovoltaic conversion elements have a pn junction 
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in such a manner that the second semiconductor layer of one conductivity type having a 
wider optical band gap than the first semiconductor layer having the other conductivity 
type does is formed outside the first layer. (See claim 11) 

Regarding claim 11, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 1, wherein the photovoltaic conversion elements have a pin junction 
in such a manner that the first semiconductor layer having on conductivity type, an 
amorphous intrinsic semiconductor layer, and an amorphous second semiconductor 
layer of the other conductivity type having a wider optical band gap than the first 
semiconductor layer does are arranged outward in this order. (See claim 12) 

Regarding claim 12, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 10, wherein the first and second semiconductor layers are made of n- 
type silicon and p-type amorphous SiC, respectively. (See claim 13) 

Regarding claim 13, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 12, wherein the n-type silicon of which the first semiconductor layer is 
made is n-type single-crystal silicon or n-type microcrystalline silicon. (See claim 14) 

Regarding claim 14, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 1 , wherein the first semiconductor layer is a direct gap semiconductor 
layer. (See claim 2) 
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Regarding claim 15, Hamakawa et al disclose a photovoltaic apparatus as 
described in claim 14, wherein the direct gap semiconductor is made of a 
semiconductor selected from the group consisting of InAs, GaSb, CulnSe 2 , 
Cu(lnGa)Se 2 , CulnS, GaAs, InGaP, and CdTe. (See claim 15) 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh-True Trinh whose telephone number is 571-272- 
6594. The examiner can normally be reached on 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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11/13/06 




